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CLAIMS 

[The scope of a claim for utility model registration] 

[Claim 1]A laser machining head which supplies a granular material as a filler metal or reaction 
material using a YAG laser beam, and performs welding, cutting, a cladding, a surface 
treatment, alloying, etc., comprising: 

A taper conical shape optical system protection nozzle of the inside formed at laser beam 
passes formed on a center line, and its tip. 

A nozzle of coaxial double cylinder structure which consists of a taper conical shape powder 
feeding nozzle of the outside which consists conical-surface-shape space and surrounds the 
above-mentioned optical system protection nozzle in same axle. 

A granular material feed port which is drilled by periphery of a major diameter of the above- 
mentioned powder feeding nozzle, and feeds a granular material with carrier gas to the above- 
mentioned conical shape space. 

Two or more inclined grooves which are engraved on a lower end nozzle mouth almost 
radiately by regular intervals in tangent along a taper conic surface of the above-mentioned 
optical system protection nozzle, and give a turning stream to an introductory granular 
material. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed explanation-of thadevice]— 

[0001] 

[Industrial Application] 

This design is related with the processing head for YAG lasers. 
[0002] 

[Description of the Prior Art] 

In laser processing, as conventionally shown in drawing 5 (A) and (B), the granular material 29 
A filler metal. Or when supplying as reaction material in cutting etc., the technique of supplying 
the granular material 29 which irradiated the object workpiece 25 with the transmitted laser 
beam 2 after convergence by the condenser 26, and has been fed by this position from 
another side with an optic-axis crossed axes angle with the nozzle 24 for granular material 
feeding is common. 27 in a figure shows a cutting nozzle and 28 shows cutting gas. 
[0003] 

[Problem(s) to be Solved by the Device] 

Now, the mainstream of laser processing has the optical path and processing head which 
consist of a transmission optical system carried in the CNC processing machine which has a 
multiple spindle, the articulated robot, etc., or an emitting optical system (processing optical 
system) (there are some which carry the whole which contains a resonator in part), and 
product processing of complicated shape is performed. 

However, in processing using a granular material, as shown in drawing 6 , on the relation which 
receives remarkable restrictions in a processing posture and a processing direction in relation 
to the supplying position of a granular material, and its direction, product processing which has 
secondary, three-dimensional shape, and a narrow part is difficult for ****, and development of 
a means to solve these is desired. 

Among a figure, two are a laser beam, show the nozzle which feeds into 22 the processing 
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head which has an optical system for transmitting this to the processing nozzle 23, and feeds a 
granular material into a processing section by 24, and show the workpiece by 25, respectively. 
[0004]As opposed to the work of the two dimensions and the shape of three dimensions 
containing the shape and Joshin who this design was proposed in view of such a situation, 
carry it in a CNC processing machine, an articulated robot, etc., and have curvature, bottom **, 
etc., The homogeneity of supply directivity of the granular material used as a filler metal and 
reaction material is improved, and it aims at providing the lightweight and highly efficient laser 
machining head which enlarged flexibility of the processing posture and the processing 
direction. 
[0005] 

[Means for Solving the Problem] 

This design supplies a granular material to eye others as a filler metal or reaction material 
-using-a YAG laser beam r and this invention-is-characterized-by that a-laser machining head- 
which performs welding, cutting, a cladding, a surface treatment, alloying, etc. comprises the 
following. 

A taper conical shape optical system protection nozzle of the inside formed at laser beam 
passes formed on a center line, and its tip. 

A nozzle of coaxial double cylinder structure which consists of a taper conical shape powder 
feeding nozzle of the outside which consists conical-surface-shape space and surrounds the 
above-mentioned optical system protection nozzle in same axle. 

A granular material feed port which is drilled by periphery of a major diameter of the above- 
mentioned powder feeding nozzle, and feeds a granular material with carrier gas to the above- 
mentioned conical shape space. 

Two or more inclined grooves which are engraved on a lower end nozzle mouth almost 
radiately by regular intervals in tangent along a taper conic surface of the above-mentioned 
optical system protection nozzle, and give a turning stream to an introductory granular 
material. 

[0006] 
[Function] 

According to such composition, in drawing 1 - drawing 3 , the granular material 29 fed with the 
granular material feeding hose is introduced from the granular material feed port 5, A granular 
material is stuffed into the radial direction for inner by a feeding style with carrier gas pressure 
in the drum section lateral surface of the optical-path protection nozzle 4, the upper part is 
sealed by the mounting screw part 30 so that it may become in the direction with a lower 
counterflow after a deviation and distribution with the curvature of a drum section, and it ejects 
from the tip nozzle mouth 31 through the lower conical-surface-shape space 32. 
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[0007]This dispersed flow is made to result in the lower taper part 32, i.e., conical-surface- 
shape space, by establishing the granular material feed port 5 in the position which carried out 
the eccentricity a little from the head-axis heart, and giving directive rotation to the mainstream 
of dispersed flow with that eccentric distance. 
[0008] 

A holder part is broad in this particulate flow, give the depth, and the turning stream which 
makes a taper angle in the conical-surface-shape space formed between the inner surface of 
the inclined groove 4a made it is shallow in the direction of the nozzle mouth 31, and narrow 
and the powder feeding nozzle 6 and the outside surface of the optical-path protection nozzle 
4 is made to form, It emits from the nozzle mouth 31 in the form where the laser beam 2 
emitted out of the optical-path protection nozzle 4 is wrapped in, and uses for processing. 
According to such a structure, it is possible to make unnecessary the independent powder 
feeding nozzle of optic-axis intersection as shown in drawing 5 , and to cancel substantially 
restrictions of a processing posture and processing direction nature. 
[0009] 
[Example] 

When one example of this design is described about a drawing, the enlarged drawing in which 
drawing 1 shows the fragmentary longitudinal cross-section, and drawing 2 shows the internal 
structure at the tip of drawing 1, the side view in which drawing 3 shows the powder feeding 
nozzle of drawing 2 and a bottom view, and drawing 4 are the whole perspective views 
showing the state where the processing head of drawing 1 was carried in the robot. 
[0010] 

In the above figure, drawing 5 - the same numerals as drawing 6 show the respectively same 
member as the figure, and it is the processing head which is converged caudad and used in 
the emitting optical system 3 first about YAG laser beam 2 to which 22 has been transmitted 
with the optical fiber 1 in drawing 1 , The composition arranges the lens housing 7 in the 
cylindrical optical fiber fixed drum 14 for fixing the optical fiber 1, and its lower part, The 
cylindrical cooling trunk 9 for optical system cooling is attached to the periphery in same axle, 
and dew condensation by water cooling is prevented by performing indirect cooling of the lens 
group of the emitting optical system 3 by establishing the cooling water ON exit 12 in this, and 
pouring cooling water. 
[0011] 

In order to prevent damage to the optical system by the back run of a granular material, it has 
a predetermined pressure for the lens gas (inactive gas or process gas) made to flow from 
another side by the cylindrical lens gas through-hole 17 between the optical fiber fixed drum 14 
and the support trunk 16 from near the emitting end surface of the optical fiber 1 , It is made to 
flow into the shaft orientations of the emitting optical system 3, and the inside of the lens group 

http://ww4.ipdl.inpi^ 6/25/2008 



JP,07-015180,U [DETAILED DESCRIPTION] 



Page 4 of 5 



is passed from the incidence side to the outgoing radiation side. This lens gas stream is made 
to blow off from the nozzle mouth (laser beam window) 31 of the optical-path protection nozzle 
4 attached to the lens housing 7, and prevents the penetration to the optical system of a 
granular material with that pressure. 

The peripheral face of this optical-path protection nozzle 4, and the powder feeding nozzle 6 
formed in that outside, In order to prevent the energy loss with which a granular material flows 
into the emitted light from the convergence process of the laser beam 2, or the optical-path 
protection nozzle 4 after it, it has a laser optical axis and the same axle for the periphery, 
adjustment of a diaphragm angle and the amount of focuses is given, and it is considered as 
the structure on which the granular material 29 is converged near the focus of the laser beam 
2. 

[0012] 

As the composition-is shown in drawing 2 - drawing 3 , feeding ON of the granular-material 29- 
fed with the hose etc. by the powder feeder is carried out into the powder feeding nozzle 6 
from the granular material feed port 5, The periphery drum section side of the optical-path 
protection nozzle 4 allocated in the inside is irradiated in an eccentricity position, a turning 
stream is produced in the cylindrical space formed between the optical-path protection nozzle 
4 and the powder feeding nozzle 6, and the tapered shape space (conical-surface-shape 
space) 32 of the lower part is made to reach. A vortex is made to form, when processing the 
inclined groove 4a into the outside taper part of the optical-path protection nozzle 4 and 
passing these in order to aim at improvement in the directivity of feeding particulate flow, and 
homogeneity in the direction of the nozzle mouth 31 from the starting point of this tapered 
shape space 32. Supply of the processing energy of the same axle and the granular material 
29 was enabled by these. 

It is here, and a stop flange and 1 1 show an O ring, 13 shows a lockscrew, and, as for the 

trunk in cooling, and 10, 8 shows an optical fiber lockscrew 15. 

[0013] 

According to such composition, the granular material 29 fed with the granular material feeding 
hose is introduced from the granular material feed port 5, and is made to reach the conical- 
surface-shape space 32 in drawing 1 - drawing 3 . 

An eddy style is made to form according to a taper angle in the conical-surface-shape space 
32 formed between the inner surface of the inclined groove 4a made it is shallow in the 
direction of the nozzle mouth 31, and narrow here, and the powder feeding nozzle 6, and the 
outside surface of the optical-path protection nozzle 4, The granular material 29 is emitted from 
the nozzle mouth 31 in the form where the laser beam 2 emitted out of the optical-path 
protection nozzle 4 is wrapped in, and it uses for processing. 

According to such a structure, it is possible to make unnecessary the independent powder 
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feeding nozzle of optic-axis intersection as shown in drawing 5 , and to cancel substantially 

restrictions of a processing posture and processing direction nature. 

[0014] 

According to such a processing head, not to mention the CNC processing machine which has 
a multiple spindle, While product processing using the complicated shape granular material 
carried in an articulated robot as show drawing 4 made conventionally difficult etc. becomes 
easy, In the powder supply in optic-axis intersection, realization becomes processible [ for 
which the outside cladding of the difficult byway (several millimeters), etc. use the granular 
material of accessories extremely ]. 19 are a hose which feeds a granular material to a 
processing head among a figure, and 20 shows the flange for fixing the hose for cooling water 
to the articulated robot's 21 arm again by 18, respectively. 
[0015] 

[Effect of the Device] — 
In the laser machining head which supplies a granular material as a filler metal or reaction 
material using a YAG laser beam, and, in short, performs welding, cutting, a cladding, a 
surface treatment, alloying, etc. according to this design, The taper conical shape optical 
system protection nozzle of the inside formed at the laser beam passes formed on the center 
line, and its tip, The nozzle of the coaxial double cylinder structure which consists of a taper 
conical shape powder feeding nozzle of the outside which consists conical-surface-shape 
space and surrounds the above-mentioned optical system protection nozzle in same axle, The 
granular material feed port which is drilled by the periphery of the major diameter of the above- 
mentioned powder feeding nozzle, and feeds a granular material with carrier gas to the above- 
mentioned conical shape space, By having had two or more inclined grooves which are 
engraved on a lower end nozzle mouth almost radiately by regular intervals in tangent along 
the taper conic surface of the above-mentioned optical system protection nozzle, and give a 
turning stream to an introductory granular material, As opposed to the work of the two 
dimensions and the shape of three dimensions containing the shape and Joshin who carry in a 
CNC processing machine, an articulated robot, etc., and have curvature, bottom **, etc., Since 
the lightweight and highly efficient laser machining head which improves the homogeneity of 
supply directivity of the granular material used as a filler metal and reaction material, and 
enlarges flexibility of a processing posture and a processing direction is obtained, this design is 
industrially very useful. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 

[Brief Description of-the-Drawings] 

[Drawing 1] lt is a fragmentary longitudinal cross-section showing the processing head for YAG 
lasers of one example of this design. 

[Drawing 2] lt is an enlarged drawing showing the internal structure at the head tip of drawing 1 . 

[Drawing 3] lt is the side view and bottom view showing the powder feeding nozzle of drawing 
2. 

[Drawing 4] lt is a whole perspective view showing the state where robot loading of the 
processing head of drawing 1 was carried out. 

[Drawing 5] lt is an explanatory view showing the conventional YAG laser processing point. 
[Drawing 6] lt is an explanatory view of the processing example in conventional method. 
[Description of Notations] 

1 Optical fiber 

2 Laser beam 

3 Emitting optical system 

4 Optical-path protection nozzle 
4a Inclined groove 

5 Granular material feed port 

6 Powder feeding nozzle 

7 Lens housing 

8 The trunk in cooling 

9 Cooling trunk 

10 Stop flange 

1 1 O ring 

12 Cooling water entrance 
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13 Lockscrew 

14 Optical fiber fixed drum 

15 Optical fiber lockscrew 

16 Support trunk 

17 Lens gas through-hole 

18 Fixed flange 

19 Granular material feeding hose 

20 Cooling hoses 

21 Articulated robot 

22 Processing head 

23 Processing nozzle 

25 Workpiece 

26 The condenser for processing 

27 Cutting nozzle 

28 Cutting gas 

29 Granular material 

30 Top mounting screw 

31 Nozzle mouth 

32 Lower taper part (conical-surface-shape space) 
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[Drawing 2] 




[Drawing 3] 
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[Drawing 5] 
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